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DESCRIPTIVE TERMS

ABSTRACT

The actual weight and balance report is a contractural requirement

for the Boilerplate and Airframe Stacks. The data contained in this
report is to present the pre-flight configuration of Boilerplate Stack
No. 22, derived from the actual weight and balance and thrust vector
alignment determinations conducted at White Sands Missile Range.

The Launch Escape System is ballasted to obtain a desired longitudinal
center of gravity for the Launch Escape Vehicle (L.E.S. and CM
combination) at burnout. The launch Escape System configuration
includes the Boost Protective Cover and the Canard.

The Command Module is ballasted to a predicted weight and center of
gravity and presents the configuration with the actual Earth Landing
System installed at the time of the actual weight and balance
determination.

The Service Module data presents the results from the Downey actual
weight and balance determination and the changes that have occurred
since the Downey weighing.
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ACTUAL WEIGHT AND BALANCE REPORT

BOTLERPLATE STACK NO. 22

HIGH ALTITUDE ABORT TEST

INTRODUCTION

This report presents the pre-flight mass data of Boilerplate Stack No. 22,
derived from the actual weight and balance determinations of the individual
module weighings conducted at White Sands Missile Range, in the Vehicle
Assembly Building between 29 March 1965 and 8 April 1965. The weighings
were accomplished by the use of the Al4-154 Quotentiometer with the H14-0LO
and H14-OL1 Revere load cells. The load cells were calibrated by the Army
Standards lab at WSMR into the Al4-~154 direct millivolt/volt reading
instrument. The millivolt/volt reading is converted to true pounds mass on
the individual calculation sheets as well as corrections for air buoyancy.
No gravity corrections are required to these readings since the dead weights
used for calibrating were trimmed to the local gravity force at WSMR.

Attitudes of the module weighings along with the centers of gravity derived
from each weighing are listed below.

ASSEMBLY CENTER OF GRAVITY
Launch Escape Tower (Horizontal) X
Launch Escape System (Horizontal) X
Command Module (Horizontal) X
Command Module (Vertical) Y and Z
Command Module Apex Cover (Single Cell) Weight (Only)
LES and Command Module (Vertical) Y and 2

Due to the Service Module weight and balance fixtures not being provisioned
for use at WSMR, the Service Module weight and center of gravity was monitored
for changes since the Downey weighing (refer to SID 63-143-1L, issued 16 March
1965). These changes are noted and incorporated on page 40.

Following each assembly weighing, up to the date of this report, all weight

and/or center of gravity changes were monitored » Plus future known changes,

and are employed in the determination of the mass properties for the subject
boilerplate at launch.

These corrections are sumarized on page 31 for the Launch Escape System
pages 34 and 37 for the Command Module and page 45 for the Launch Escape
System and Command Module combination. The Command Module corrections for
the horizontal and vertical weighings differ due to the fact that the main
parachutes were changed and the mission sequencer was installed between the
two weighings. -

l.
SID 63-143-14W
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LONPEERSIAL..

Included in this report are the actual weighing data for the Launch Escape

‘Tower and the Command Module Apex Cover. The weights presented for the Boost

Protective Cover are also based on actual weighings.

A sumary of the weight, center of gravity and inertia for Boilerplate Stack
No. 22 from total launch payload to Command Module at touchdown is presented
on pages 3 and 4. The mass properties for the Launch Escape Vehicle (LES and
CM) have been computed for 0.5 second intervals of escape motor burning to
burnout and also include the pitch motor burning within the cycle. The mass
properties summary reflects the rotated LES, as derived from the thrust
vector aligmment determination.

The thrust vector aligrmment determinations (Pre-TVA and Post-TVA) are present-
ed on pages 42 and 44. The corrections to these weighings are indicated on
page L5.

The Launch Escape System is ballasted to meet a required longitudinal (Xa)
center of gravity (Xa = 1125.0 10.5 inches) for the combined LES and CM at
burnout. The mass properties for the LES jettison phase are presented on
page 5 and are based on the jettison motor burning at 0.2 seconds intervals.

A1l inertia data presented in the summary are calculated values. All weigh-
ings entailed three consecutive determinations to establish repeatability
and the results were averaged to derive the mass properties.

Curves presented depict weight versus center of gravity and inertia, plus the
individual modules gross weight distribution.

The weight breakdown summaries present the functional groupings of structure
and system weights of the various components. A manufacturing variation is
shown to indicate the difference of the actual weight from the calculated
weight.

The dimensional diagram, page 49, shows the relationship of the Apollo Space-
craft Xa stations, which has an origin 998.7 inches below the tangency of the
Command Module structure mold line.

~ECORERNA
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SECTION II
MASS DATA

BOILERPIATE STACK NO. 22
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WEIGHT DENSITY - POUNDS PER INCH

NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

SECTION IV
ACTUAL WEIGHT AND BALANCE

SID 63~143-LiW




Vehicle No.

Location

WEIGHT AND BALANCE DATA SHEET

LAUNCH ESCAPE SYSTEM - TOWER ASSEMBLY

~SONFIBENT——

Cy
o—T

Xg =

BP 22

+Y +2Z
b 4 OT o . 4 x

1205.15

VAB — WSMR

PETEMCIATION]

C] (COMPRESSION)

_ q@{__i_.
12190 ——

PLAN VIEM Xa = 1083.21

Date Performed  3-24~65

“AVERAGE

LOAD GROSS ZERO CORRECTED
NUMBER CELL READING READING READING READING
2 S/N 20336] 11988.5 -500 11488.5
3 11988.0 -501 11487.0
11494.2
C2_(COMPRESSION)
DETERMINATION|  LOAD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 Yellow 12630.0 =491 12139.0
2 S/N 20338 12660.0 -498 12162.0
3 12658.5 =499 12159.5
12153.5
D2 (COMPRESSION)
DETERMINATION| LOAD GROSS ZERO CORRECTED AVERAGE
__NUMEER | CELL | READING | READING | READING 1 _ READING
1 Blue 9946.0 -L9L 9452.0
2 S/N 20341 9950.0 -500 9450.0
9451.0
moarm . s, (U AN

NASA

27
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WEIGAT AND BALANCE CALCULATION SHEET

LAUNCH ESCAPE SYSTEM - TOWER ASSEMBLY

Xa = 1205.15  pLAN vIEW Xa = 1083.21
Vehicle No. BP 22 Recorded By K. L. Beets
Location VAB - WSMR Date Performed 3-24-65
WEIGHT DERIVATION
REACT LOAD AVERAGE INDICATED BUOYANCY GRAVITY WEIGHT
__POINT CELL READING WEIGHT CORRECTION| CORRECTION
C1 Red 11494.2 286.52 -0.04 - 286.48
Y] Yellow 12153.5 302.75 -0.05 - 302.70
D2 Blue 9451.0 239.01 -0.04 - 238.97
WEIGHT AND X - Y CENTER OF GRAVITY
REACT X
DESCRIPTION POINT WEIGHT STA X MOMENT STA MOMENT
Cell Location C1 286.5 Dog3.21] 310340) - -
Cell Iocation C2 302.7 o83, 327888 = =
| Cell Location D, 239.0 [205.15| 288031 - -
GROSS (as weighed) 828.2 8.40 926259
Less: Aft. Frame -321.4 [083.19] -348137 - =
Fwd. Frame -7.4 JP205.15 -8918 - -
NET (as weighed) 499.4, pP139.78 569204 - -
Less: Dual Mode Twr. Feet -30.2 [.088.60 -32876 - -
Plus: Single Mode Twr. Feet +33.5 J.088.60 36468 - -
Camera Shortage +16.3 f;l.;l.76.09 19170 - -
Explosive Bolts (Partial) +4.9  11085.30 5318 - -
CORRECTED WEIGHT AND CG (X-Y) 523.9 p140.07 59728, - -
28
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mwo-l'.b

LAUNCH ESCAPE SYSTEM

ATz

M
=T
= - IR+
icz
276.80" ~1
Xa = 1360.01 X = 1083.21
Vehicle No. BP 22 Recorded By K. L. Beets
Location VAB - WSMR Date Performed 3-29-65
REACTION POINT D (COMPRESSION)
DETERMINATION LOAD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 Red 25253 =503 24750
2 10,000" Capl. 25256 -497 24759
3 S/N 34215 25264 -497 24767
24758.7

REACTION POINT C) (COMPRESSION)

PETERMINATION]  LOAD GROSS ZERO CORRECTED | AVERAGE |
NUMBER CELL READING READING READING READIRG
1 Yellow 33683 -499 33184
2 1,000 # capl 33707 4,98 33209
3 jS/N 20338 33423 -4l 32929
33107.3
REACTION POINT C2 (COMPRESSION) ,
DETERMINATION| LOAD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 33119 ~49L 32625
2 h,000 # Capf 33083 4,98 32585
3 S/N 20341 33278 ~498 32780
32663.3

SR A/ VTN

NASA
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WBIGHT AND BALANCE CALCULATION SHEET
LAVICH ESCAPE SYSTEM

a 276.80" 1
Xa = 1360.01 Xg = 1083.21
PLAN VIEW
Vehisle No. BP 22 Recorded By K. L. Beets
Lecation VAB - WSMR Date Performed 3-29-65
WEIGHT DERIVATION
REACY LOAD AVERAGE INDICATED | BUOYAKY | GRAVITY ——
POINT CELL READING WBIGHT CORRECTION | CORRECTION
C1  lYellow 33107.3 823,27 -0,12 - 823,15 |
Co  |Hlue 32663.3 823.19 -0.12 - 823.07
D___JRed 24758.7 $261,77 =0.94 - 6260.83
WMEIGHT AMD X CENTER OF GRAVITY
DESGATPTION o | wiam | gp [z vomwr
Cell location C1 823.2 [083.21] 891698
Cell Location C2 823.1 po83.21] 891590
Cell Location D 6260.8 [1360.01} 8514751
GROSS (as welighed) 7907.1 [1302.38]10298039
Less: Aft Frame =321, 083,191 -348137
Fwd. Saddle -83.3 0360.10] -113296
(4) Nozzle Covers -3.8 [198.00 ~1,552
| Oround Clamp =2.0 [1209.001 -2418 |
Plus: Air Buovancy Correction +3.5 [1317.80 L612
NET (as weighed) 7500.1 [311.22] 9834248
Plus: Shortages (Page 31) +690.5 1094.10] 755476
CORRECTED WEIGHT AMD CG (X) 8190.6 Egz.su 10589724

SID 63-143-14W




NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION
™

CORRECTIONS TO ACTUAL WEIGHT AND BALANCE

LAUNCH ESCAPE SYSTEM

BOILERPLATE NO. 22

TTEM + | weram CENTER OF GRAVITY

- Xa Ya¥* Za¥

——
Camera Installation (Calec.) + 26.9 1187.1 - -
Tower Explosive Bolts-Partial (Act.) | + 4.9 1085.3 - -
Ordnance Installation (Calec.) + 0.6 || 1396.7 - -
(1) Pressure Transducer (Calec.) + 0.5 1205.5 - -
Camera Support (Act.) + 6.5 1173.0 - -
Canard Ordnance Installation (Calec. ) + 1.5 1436.0 - -
Dual Mode Tower Feet (Act.) - 30.2 1088.6 - -
Single Mode Tower Feet (Act.) + 33.5 1088.6 - -
Fwd. Boost Cover - "Soft" (Act.) + 270.1 1102.1 - -
Aft Boost Cover - "Hard" (Act.) + 350.8 1051.8 - -
(1) V15-300421-15 Ballast (Act.) + 2.7 1454.2 - -
(2) v15-300221-11 Brackets (Act.) + 0.7 1206.5 - -
TOTAL LES CORRECTIONS + 690.5 1094.1 - -

NOTE: *The Ya and Za centers of gravity are omitted for the LES
since these centers of gravity were not obtained on the
1LES weighing. The LES Ya and Za centers of gravity are
derived from the post thrust vector aligmment weighing.

~QONERENEN
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WEIGHT AND BALANCE DATA SHEET
COMMAND MODULE - HORIZONTAL

Vehicle No. 1P 22

Location

VAB - WSMR

Xa = 1079.05 1028.

Recorded By J, F, Kessler/K. L. Beets

bl

Date Performed 3-31-65

ION)
nmmuoﬁ LOAD P GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 Red 12146 -493 11653
2 S/N 34215] 12159 -1,98 11661
3 12153 ~4,88 11665
11659.7
_REACTION POINT B (COMPRESSION)
DETERMINATION LOAD GROSS ZERO CORRECTED AVERAGE
- NIMBER 1 __CELL 1 READING 1 EBEADING 1 _READING 1 _READING I
1 Yellow 16065 ~501 15564
2 10] 16061 ~500 15561
3 16058 ~499 15559
15561.3
CTION PO C_(COMPRESSION)
nmxmnoﬁ LOAD GROSS ZERO CORRECTED - AVERAGE
_NUMBER _ CELL READING | READING 1 RHEADING 1 READING
1 Blue 13963 -198 13465
2 S/N 34214] 13946 =501 13445
3 13954 ~499 13455
13455.0
v v, Zoagles wHONHBENTIAL,
SA
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HI9970-101'1

WEIGHT AND BALANCE CALCULATION SHEET

COMMAND MODULE - HORIZONTAL

IY 3

~

Xa = 1079.05 1028.44

Vehicle No. BP 22 Recorded By J. F. Kessler
Location VAB - WSMR Date Performed 3-31-65
WEIGHT DERIVATION
REACT LOAD AVERAGE INDICATED BUOYANCY GRAVITY WEIGHT
LPOINT 1 CELL READING WE IGHT CORRECTION ] COBRECTION
A Red 11659.7 2930.6 -0.5 - 2930.1
B Yellow 15561.3 3930.8 -0.6 - 3930.2
C Blue 13455.0 3397.2 0.5 - 3396.7
WEIGHT AND X CENTER OF GRAVITY
REACT X
DESCRIPTION POINT WEIGHT STA X MOMENT
| Cell Location A 2930.1 1079.05 3161724
Cell Location B 3930.2 1028,
Cell Location C 3396.7  |1028.44 3493302
GROSS (as weighed) 10257.0 1042.9d 10697001

Less: H14-9006 Sling & Trunnions -296.8  |1079.04 -320262

(3) Aft Jack Pads -37.9 1028.1.4 -38978

(4) Apex Cover Hold Down
Bolts -5.5 |1081.10 -5946
(43) Press. Xducer Covers -2.5 1054. 4 -2636
Plus: Air Buoyancy Correction +6.7 103935 6964,
| NET (as weighed) 9921.0 104,;.8_1‘ 10336143
Plus: Shortages (Page 34) +89.7 11060.50 95127
CORRECTED WEIGHT AND CG (X) 10010.7 |1042.a1] 10431270
33
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

—=OONFIDRNTIAL-

CORRECTIONS TO ACTUAL WEIGHT AND BALANCE

COMMAND MODULE - HORIZONTAL

BOILERPLATE NO. 22

Main Battery Electrolite (1) + 7.9 1023.0
Pyro Battery Electrolite (2) + 1.7 1039.4
Apex Cover Thruster Cartridges + 1.5 1105.3
Apex Cover Thruster Att. Ftg's + 0.8 1108.5
Camera, Lens & Mount + 15.0 1124.0
Camera Control Box + 6.2 1040.1
Camera Generator + 2.3 1040.1
Apex Cover Nose Probe (Act.) + 1.9 1132.0
Mission Sequencer (Act.) + 35.8 1042.2
Explosive Bolts -~ Partial + . 3.4 1080.9

Jack Pad Plugs & Patching + 5.3 1061.0
Gyro "J" Box (Act.) + 4.8 1039.1
Camera Cables (3) (Act.) + 2.7 1073.1
Breakwire Adapter Box (Act.) + 0.9 1039.0
#ain Chutes Change (Horiz./Vert.) - 0.5 1091.8
TOTAL HORIZONTAL CORRECTIONS + 89.7 1060.5

NOTE: ¥The main chutes installed for the horizontal weight and
balance were 0.5 pounds heavier than the actual flight
chutes installed for the vertical weight and balance.

2 00NEIRENT
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WEIGHT AND BALANCE DATA SHEET

COMMAND MODULE - VERTICAL

uxy970-14)-2

X
€4 R
(Rat.)
+Y
OB/
| A
k r/ A
A-A
+2 X
Vehicle No. BP 22 Hecorded By J. F. Kessler/K. L. Beets
Location VAB - WSMR Date Performed _ 4—6-65
REACTION POINT A (COMPRESSION)
PETERMINATION| LOAD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 Red 11822 -1,96 11326
2 S/N 34214 11819 =499 11320
3 11829 -497 11332
11326.0
REACTION POINT B (COMPRESSION)
DETERMINATION| LOAD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 Yellow 15711 =497 1520L
2 S/N 34210 15720 -500 15220
3 15718 =497 15221
15218.3
REACTION POINT C (COMPRESSION)
DETERMINATION| LOAD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 Blue 15271 -4,98 14773
2 S/N 34214 15272 =499 14773
3 15266 =497 14769
L771.7

VERIFIED BY:

A/,

35

SID 63-143-14W




COMMAND MODULE - VERTICAL

WEIGHT AND BALANCE CALCULATION SHEET

Vehicle
Ref. Axes
+Y -Y
A - A
+Z X
Vehicle No. BP 22 Recorded By J. F. Kessler
Location VAB - WSMR Date Performed 4-6-65
WEIGHT DERIVATION
REACT LOAD AVERAGE INDICATED BUOYANCY GRAVITY WE IGHT
POINT CELL READING WE IGHT CORRECTION | CORRECTION
A Red 11326.0 2858.25 -0.43 - 2857.82
B Yellow 15218.3 3844.13 -0.58 - 3843.55
C Blue 14771.7 3730.02 -0.56 - 3729.46
WEIGHT AND Y - Z CENTER OF GRAVITY
DESCRIPTION P WEIGHT | gra | X MOMENT s | z vorext
Cell Location A 2857.8 0.0 - -61.22] =174955
Cell Location B 3843.6 53.02 203788} 30.66 117845
Cell location C 3729.5 =-53.00 ~197664 ] 30.62 114197
GROSS (as weighed) 10430.9 0.59 6121, 5.47 57087 |
Less: H14-017 Ring =470.4 0.62 -2921 -0.50 235
(43) Press. Xducer Covers -2.5 0.0 - 0.0 -
Plus: Air Buoyancy Correction +6.7 0.59 41 5.47 37
NET (as weighed) 996L4.7 0.59 5836 5.76 57359
Plus: Shortages (Page 37) +50.2 | -0.26 =131 -7.32 =367
CORRECTED WEIGHT AND CG (Y-Z) 10014.9 0.58 5823 5.69 56992
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

“OONNDENINT—

CORRECTIONS TO ACTUAL WEIGHT AND BALANCE

COMMAND MODULE - VERTICAL

BOILERPLATE NO. 22

ITEM + WEIGHT CENTER OF GRAVITY
Ya Za
E==__ — |
Main Battery Electrolite (1) + 7.9 40.6 -13.4
Pyro Battery Electrolite (2) + 1.7 46.2 -9.3
Camera, Lens & Mount + 15.0 -0.8 0.0
Camera Control Box + 6.2 ~27.1 -30.3
Camera Generator + 2.3 -32.1 -20.3
Apex Cover Nose Probe (Act.) + 1.9 0.0 0.0
CM/LES Explosive Bolts (Partial) + 3.4 0.0 0.0
Jack Pad Plugs & Patching + 5.3 0.0 0.0
Apex Cover Thruster Att. Fig's + 0.8 0.0 0.0
System #2 Recorder Tape (Act.) + 3.0 -39.0 16.0
Camera Cables (Act.) + 2.7 =15.5 ~21.4
TOTAL VERTICAL CORRECTIONS + 50.2 -0.26 ~7.32

OONFDINBINE—
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WEIGHT AND BALANCE DATA SHEET
COMMAND MODULE APEX COVER

SINGLE CELL - TENSION

SCONFDENEAL

Vehicle No. BP 22 Recorded By K. L. Beets

Location YAB - WSMR Date Performed 3-24-65
h‘rlmmuﬂ'xouﬂ LOAD GROSS . 2ERO CORRECTED
L JBRER. CRLL _READING | READING 1 READLING.

1 Red 17937 =196.0 1772410
2 S/N 20336 17938 =197.5 177L0.5
3 17938 | -199.0 17739.0
AVERAGE READING 17740.2

INDICATED WEIGHT Lh3.53

BUOYANCY CORRECTION =

GRAVITY CORRECTION -

GROSS WEIGHT (as weighed) 43,53
Less: H14-057 Sling ~21. 45
NET WEIGHT (as weighed) 422,08
Plus: Nose Probe +1.90
CORRECTED WEIGHT 423,98
Plus: Thruster Rods +5,00
JETTISOMED WEIGHT L28.98

SID 63-143-14W




NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

~BONFDENTINE=

WEIGHT AND CENTER OF GRAVITY SUMMARY

COMMAND MODULE

BOILERPLATE NO. 22

CENTER OF GRAVITY

Horizontal Weighing (Page 33) 10010.7 1042.01 - -
Vertical Weighing (Page 36) 10014.9 - 0.58| 5.69
COMMAND MODULE (Average) 10012.8 1042.0 | 0.6 5.7

39
SID 63-143-1L4W



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

—OONMDENTHA

WEIGHT AND BALANCE SUMMARY

SERVICE MODULE

BOILERPLATE NO. 22

ITEM CENTER OF GRAVITY
R WEIGHT Xa Ya Za

S/M (Actual Weight & Balance Report
SID 63-143-14)* 0.1} =-7.9
Plus: Calc. Shockwave Barrier Removal| + 0.0 0.0
Less: Act. Shockwave Barrier Removal - 0.0 0.0
Less: (1) Camera Battery - 62,1 | -41.5
Plus: (3) Camera Cables + 26,1 | -12.6
SERVICE MODULE CORRECTED WT. & C.G. 0.1 =-7.9

NOTE: #Service Module total indicated is as referenced in the
Downey Actual Weight and Balance Report, SID 63-143-14,
dated 16 March 1965.

4O
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WEIGHT AND BALANCE DATA SHEET

LAUNCH ESCAPE SYSTEM-COMMAND MODULE COMBINED

rre. ror QMDA

axsgro-1 12

A x A
Vehicle No. BP 22 Recorded By J-_F. Kessler/K. L. Beets
Location VAB - WSMR Date Performed . 4-7-65
REACTION FO A (COMPRESSION)
FEMATIW LOAD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 Red 22051 -493 21558
2 S/N 34215 22054 -498 21556
3 22054 -499 21555
21556.3
REACTION POINT B (COMPRESSION)
PETERMINATION]  LoAD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 Yellow 26004 -4,98 25506
2 S/N_ 34,210 25999 -498 25501
3 26000 ~499 25501
25502.7
REACTION POINT C (COMPRESSION)
DETERMINATION]  LOAD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 [Blue 25495 -501 24,994
2 S/N 34214 | 25504 ~500 25004
3 25500 -500 25000
24999.3
VERIFIED BY: .%:E& =QONMDENTI=
NASA

L
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WEIGHT AND BALANCE CALCULATION SHEET

LAUNCH ESCAPE SYSTEM-COMMAND MODULE COMBINED
.z PRE-TVA
61% R Vehicle
(Ref.) Ref. Axes
' —
A X A
Vehicle No. BP 22 Recorded By J. F. Kessler
Location VAB - WSMR Date Performed =7=05
WEIGHT DERIVATION
REACT LOAD AVERAGE INDICATED BUOYANCY GRAVITY WEIGHT
_ROLNT CELL | READING 1§ WEIGHT {1 CORRECTION } CORRECTION
LA Red 21556.3 S5449.3 -0.82 - S5448.48
B Yellow 25502.7 6450.9 -0.97 - 6449.93
c Blue 24999.3 6321.6 -0.95 - 6320.65

WEIGHT AND Y - Z CENTER OF GRAVITY

DESCRIPTION :g‘lg weraer | 1. | v mowmnt sra | 2 MornT
Cell location A 5448.5 0.0 - -61.22 -333557
Cell Location B 6549.9 |53.02 | 341974 130.66 | 197754
Cell Location c §320.7  [53.00 | -334997 | 30.62 | 193540
| GROSS (as weighed) 18219.1 0.38 69771 3.17 57737

FLM—_Q]M -470.4 | 0.62 -292 | -0.50 235
- (4) Nozzle Covers -3.8 0.0 - 0.0 -

m) Press. Xducer Covers &

Ground Clamp -3.0 0.0 - ] 0.0 -
Q" Ball Cover -0.3 0.0 - 0.0 -
Plus: Air Buoyancy Correction +10.2 0.39 L] 3.62 37
NET (as weighed) 17751.8 0.38 66891 3.27 58009
| Plua: Shortages (Page 45) +449.1  } -1.66 =463 -3.93 -1765
CORRECTED WEIGHT AND CG (Y-2) 18200.9 0.33 59431 3.09 56241, '}
42
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ux9970-1)-12

WEIGHT AND BALANCE DATA SHEET

' LAUNCH ESCAPE SYSTEM-COMMAND MODULE COMBINED

A

Vehicle No. BP 22 Recorded By J. F. Kessler/K. L. Beets
Location VAB - WSMR Date Performed 4-T7-65
REACTION POINT A (COMPRESSION)
pbeTERMINATION] 10AD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 Red 21609 =498 21111
2 S/N 34215 21601 -496 21105
3 21586 -4,98 21088
21101.3
REACTION POINT B (COMPRESSION)
DETERMINATION]  LOAD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 Yellow 26180 =500 25680
2 S/N 34210 26203 -500 25703
3 26193 =497 25696
25693.0
REACTION PO C (COMPRESSION)
DETERMINATION|  LOAD GROSS ZERO CORRECTED AVERAGE
NUMBER CELL READING READING READING READING
1 Blue 25946 -499 25447
2 S/N 34214 2593 ~499 25435
3 25951 -498 25453
25445.0
. M W

NASA
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61k R
(Ref.)

WEIGHT AND BALANCE CALCULATION SHEET

LAUNCH ESCAPE SYSTEM-COMMAND MODULE COMBINED

Ref

Vehicle

. Axes

ACONRDENTh—

h—-) —l
A A
Vehicle No. BP 22 Recorded By X J. F, Kessler
Location _YAB - WSMR Date Performed L-8-65
WEIGHT DERIVATION
REACT LOAD AVERAGE INDICATED BUOYANCY GRAVITY WEIGHT
A Red 21101,3 5333.9 ~-0.80 - 5333.10 |
B |__25093,0 0499,2 0,97 = 6498.23
C Blus 22442,0 04346 =0,97 = 433,03 ]
WEIGHT AND Y - Z CENTER OF GRAVITY
DESCRIPTION ;gﬁ WEIGHT S: A Y MOMENT S'f‘ A Z MOMENT
| Cell Location A 5333.1 0.0 - }-61.22 -326492
Cell Location B 6498.2 53.02 344535 | 30,66 199235
Cell Location C 6433.6 ]-53.00 | -340981 ] 30.62 196997
GROSS (as weighed) 18264,9 0.19 3554 | 3.82 69740
| Less: H14-017 Ring _=470,4 1 0,621  -202 | 0,501 235
(L) Nozzle Covers -3.8 0.0 - 0.0 -
(43) Press, Xducer Cov
Ground Clamps -3.0 0.0 ~ 0,0 -
Al4-007 Alignment Grid =23.3 0,0 = 3,00 =70
A14-007 Projector & Mount ~25,2 0,0 = 0,90 =23
non Ball Cover 2,3 | 0.0 - 0.0 -
| Plus: Air Buovancy Correction +10,2 0.39 Ll 3.62 37
NET (as weighed) 77490 1 oggl 366  3.9kf  coolo
Plus: Shortafes QPa.Ee AEE 9.1 | -1.66 =746 | -3.93 -1765
- 18198.2 1| oaa | 2520 | 3,75 581544
L,
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NORTH AMERICAN AVIATION, INC.

CORRECTIONS TO ACTUAL WEIGHT AND BALANCE

THRUST VECTOR ALIGNMENT

LAUNCH ESCAPE SYSTEM - COMMAND MODULE

BOILERPLATE NO. 22

SPACE and INFORMATION SYSTEMS DIVISION

~ONRDENTL—

Za
LES - Camera Installation + 26.9 =3.7 6.7
LES - Camera Support + 6.5 0.0 0.4
LES - Ordnance Installation + 0.6 0.0 -1.9
LES - Pressure Transducer + 0.5 0.0 0.0
LES ~ Canard Ordnance Installation + 1.5 0.0 0.8
LES -~ Aft Boost Cover -~ "Soft" + 350.8 -1.8 4.5
LES - Fwd Boost Cover Doors - “Hard" | + 15.5 0.0 0.0
CM - Main Battery Electrolite + 7.9 40.6 =13.4
CM - Pyro Battery Electrolite + 1.7 46.2 -9.3
CM - Camera, Lens & Mount + 15.0 -0.8 0.0
CM -~ Camera Generator + 2.3 -32.1 -20.3
CM -~ Camera Control Box + 6.2 -27.1 -30.3
CM - Camera Cables + 2.7 ~15.5 ~21.4
CM - Apex Cover Nose Probe + 1.9 0.0 0.0
CM ~ Jack Pad Plugs & Patching + 5.3 0.0 0.0
CM - Apex Cover Thruster Att. Ftg's. | + 0.8 0.0 0.0
CM - System #2 Recorder Tape + 3.0 -39.0 16.0
TOTAL TVA CORRECTIONS + L49.1 ~-1.66 -3.93

SID 63-143-14W




NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

SECTION V
WEIGHT BREAKDOWN SUMMARY
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

=GONBORNT A~

WEIGHT BREAKDOWN SUMMARY
LAUNCH ESCAPE SYSTEM
BOILFRPLATE NO. 22

1M WEIGHT
BASIC STRUCTURE (1594)
Tower Assy. (Less Insulation) 301
Escape Motor Skirt 209
Canard 875
Tower Insulation 192
Attaching Parts 17
EXPLOSIVE BOLTS (5)
PROPULSION (5366)
Escape Motor (Live) 4787
Pitch Control Motor (Live) L9
Jettison Motor & Interstage (Live) 530
ELECTRICAL (93)
INSTRUMENTATION (85)
BALLAST INSTALLATION (454)
Ballast Plates 425
Ballast Studs & Nuts 26
Ballast Retaining Plate 3
BOOST COVER (621)
Forward Section - "Hard" (Including Instrumentation) 270
Aft Section - "Soft" 351
MANUFACTURING VARIATION (-27)
TOTAL LAUNCH ESCAPE SYSTEM 8191
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

—CONRDENTAL

WEIGHT BREAKDOWN SUMMARY

COMMAND MODULE

BOILERPLATE NO. 22

1IEM WEIGHT
BASIC STRUCTURE (5378)
Structure - Less Ablator 5147
Ablator 231
SECONDARY STRUCTURE (2711)
Internal Ballast 1652
Apex Cover Ballast 62
Aft Heat Shield Ballast 577
Equipment Racks and Supports 312
Coldplates 88
Tension Ties (Partial) 20
STABILIZATION AND CONTROL (60)
ENVIRONMENTAL CONTROL (103)
EARTH LANDING SYSTEM (657)
INSTRUMENTATION (331)
ELECTRICAL POWER SYSTEM (435)
COMMUNICATIONS (322)
MANUFACTURING VARIATION (16)
TOTAL COMMAND MODULE 10013

:::::::’iii"liﬁFF‘!;!r
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

WEIGHT BREAKDOWN SUMMARY

SERVICE MODULE

BOILERPLATE NO. 22

ATEM WEIGHT
BASIC STRUCTURE (7952)
SECONDARY STRUCTURE (1121)
Internal Ballast 1110
Tension Ties (Partial) 11
INSTRUMENTATION (318)
ELECTRICAL POWER SUPPLY (19)
REACTION CONTROL (DUMMY) (242)
MANUFACTURING VARIATION (~34)
TOTAL SERVICE MODULE 9618

48
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SECTION VI

DIMENSIONAL DIAGRAM
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

~OONHBENTAL=
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